Assembly and disassembly of cell matrix adhesions.
The formation of tissues and organs requires cells to adhere to each other and/or to migrate and polarize in contact with components of the extracellular matrix. The connection between the cytoskeleton and the extracellular environment is provided by heterodimeric transmembrane receptors of the integrin family. In response to extracellular ligand binding, integrins undergo a conformational switch that permits the recruitment of cytoplasmic adapter proteins, eventually linking the integrin receptors to the actin cytoskeleton, progressively forming highly complex cell-matrix adhesions. A major challenge in the field consists in identifying the regulatory mechanisms, which drive the assembly of cell-matrix adhesions as they are based on posttranslational modifications as well as allosteric conformational changes caused by protein-protein as well as protein-lipid interactions. In response to mechanical tension, generated either by intra-cellular acto-myosin contraction, shear stress or mechanical strain on the extracellular scaffold, the composition and signaling of cell-matrix adhesion changes, leading either to increased anchorage or controlled disassembly of cell matrix adhesions, both processes critically involved in cell migration. The aim of this review is to provide insight into the mechanisms leading to the progressive assembly of focal adhesions, how they are modulated in response to mechanical challenges and which mechanisms are used for their disassembly.